Inhibition of 6-hydroxydopamine-induced endoplasmic reticulum stress by l-carnosine in SH-SY5Y cells.
Conditions that cause endoplasmic reticulum malfunction (ER stress) play a key role in the development of various human diseases including neurodegenerative diseases. Carnosine is an endogenous peptide, present in excitable tissues such as brain and skeletal muscle. Although there are reports suggesting that carnosine has a biological role independent of its antioxidant activity, there have been no reports of the effects of carnosine on the ER stress response. We investigated the effects of carnosine on 6-hydroxydopamine (6-OHDA)-induced cell death and ER stress in SH-SY5Y cells. After assessing control cell viability in serum-free conditions for 24h (100% viability), we found that 50 microM 6-OHDA reduced cell viability to 76.4% of control values, whereas addition of 10mM carnosine significantly reduced cell death to 96.1% viability in a dose-dependent manner. Consistent with its cytoprotective action, carnosine markedly inhibited subsequent ER stress responses, including phosphorylation of eukaryotic initiation factor 2alpha (eIF2alpha) and c-jun, expression of glucose regulatory protein 78 and C/EBP homologous protein, and mRNA splicing of X-box protein 1. The measurement of reactive oxygen species (ROS) generation by 6-OHDA showed that addition of 10mM carnosine slightly but obviously inhibits the 6-OHDA-induced ROS production. In conclusion, our results show that carnosine almost completely inhibits 6-OHDA-induced ER stress responses and cytotoxicity, and that slight antioxidant activity of carnosine against 6-OHDA is observed. Further in vivo studies are needed to investigate clinical uses for carnosine.